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Accomplishments:  Progress  has  been  made  in  two  related  areas  during 
the  period  of  this  grant.  One  area  is  in  the  development  of  luminescence-based 
biosensor  systems,  and  the  other  is  in  the  advancement  of  basic  knowledge  that 
will  be  crucial  to  long-term  efforts  to  develop  additional  strategies  for  biosensor 
technologies. 

We  have  developed  sensitive  methods  to  detect  antibiotics  in  biological 
materials  and  foods  using  bioluminescence.  The  method  takes  advantage  of 
the  cell-density  dependent  (quorum  sensing)  system  that  controls  the 
expression  of  bioluminescence.  Exposure  of  cells  preinduction  to  even  low 
levels  of  antibiotics  causes  a  slight  attenuation  of  the  induction  process  that  is 
amplified  as  the  culture  grows,  and  is  manifested  by  large  differences  in  the 
intensity  of  light  emission  postinduction.  We  believe  that  our  methods  can  be 
automated  and  applied  to  the  rapid  detection  of  antibiotics  in  biological  fluids 
food  sources,  and  other  materials. 

In  related  studies,  the  high  resolution  crystal  structure  of  bacterial  luciferase 
has  been  determined  (see  refereed  publication  11,  below,  and  Figure  1).  This 
accomplishment  represents  a  major  step  forward  in  our  effort  to  understand  this 
enzyme  and  how  it  works,  including  the  details  of  its  folding.  Knowledge  of  the 
structure  is  crucial  also  to  efforts  to  derivatize  the  enzyme  for  development  of 
new  generation  biosensor  systems.  While  knowledge  of  the  structure  is  an 
important  milestone,  utilization  of  the  information  will  require  much  additional 
effort.  We  are  making  excellent  progress  in  related  studies  under  ONR  grant 
#N0001 496-1 -0087,  and  we  hope  that  future  studies  on  this  system  will 
continue  to  be  supported  by  the  Office  of  Naval  Research. 


Figure  1.  Stereo  image  of  an  oc-carbon  trace  of  the  oc  and  (3  subunits  of  bacterial  luciferase 
from  Vibrio  harveyi  (from  the  2.4  A  structure,  refereed  publication  #1 1  below). 
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